The PSA test is used primarily to screen for prostate cancer. A PSA test measures the amount of prostate-specific antigen (PSA) in your blood. PSA is a protein produced in the prostate, a small gland that sits below a man's bladder. PSA is mostly found in semen, which also is produced in the prostate. Small amounts of PSA ordinarily circulate in the blood. The PSA test can detect high levels of PSA that may indicate the presence of prostate cancer. However, many other conditions, such as an enlarged or inflamed prostate, can also increase PSA levels. We use ImmunoAssay for Quantitative Measurement of PSA in Human Blood / Serum / Plasma with i-CHROMA TM Reader System with high sensitivity and specifity. We have analysed 120 patients and only 2 of them had very high value of PSA so we can determine for a prostate cancer. Additional factors increase the accuracy of PSA testing and it is not sufficient only the PSA to determine a prostate cancer so we need a rectal examination and transrectal ultrasound.
fibromuscular zone is nonglandular and consists of a band of smooth muscle fibers and connective tissue that adjoins the smooth muscle of the bladder and the external sphincter and that prevents the back flow of semen into the bladder 3 .
Pathology of the Prostate
The prostate remains functional and at adult size as long as androgens are present. As men age they have an increasing chance of developing diseases of the prostate. There are three main diseases of the prostate: prostatitis, benign prostatic hyperplasia, and prostate cancer.
Prostatitis is inflammation of the prostate gland caused by infection and is most often characterized by swelling, various urinary problems such as hesitancy, discomfort when passing urine (dysuria), and increased frequency at night (nocturia). Other symptoms include pain in the groin, pelvic, or genital area and painful ejaculation, and may sometimes be accompanied by fever. The peripheral zone of the prostate is the most common site for chronic prostatitis 3 .
Benign prostatic hyperplasia (BPH) is a common occurrence in older men and mainly occurs in the transition zone of the prostate gland. BPH is a nonmalignant enlargement of the prostate gland. Sometimes the inner section of the prostate that is located around the urethra continues to grow and can lead to this common condition that is serious prostate problem, but it is not cancer. When the prostate gland becomes enlarged, it can easily restrict the flow of urine due to compression of the urethra leading to some of the same symptoms described above (dysuria, nocturia, hesitancy, incomplete emptying of the bladder). BPH is a common problem that affects the quality of life in approximately one third of men older than 50 years and is histologically noticeable in approximately 90% of all men 80 years and older. As many as 14 million men in the United States have symptoms of BPH 1 . These two prostate conditions are important to note because often these are problems that get men to the doctor for prostate examinations and prostate cancer screening because some of the symptoms of these nonmalignant conditions are similar to those of prostate cancer 2 .
Prostate Cancer Development and Symptoms
Prostate cancer develops as a result of uncontrolled tumor growth in the prostate gland.
Most prostate cancers occur within the peripheral zone of the prostate gland as noted previously, and it is from this area that most needle biopsies are taken. Prostate cancer develops after an initial transformation event, followed by mutations of various genes, including the genes for tumor protein p53 that can lead to tumor progression and metastasis. The enzyme 5-alpha reductase has been implicated in the development of prostate cancer 3 . ) . Approximately 95% all prostate cancers develop from the gland cells and are therefore termed prostate adenocarcinomas (the term for cancer that develops in glandular cells). The other 5% of prostate cancers are typically rare and may include transitional cell carcinomas, small cell carcinomas, and squamous cell sarcomas 4 .
Grading and Staging of Prostate Cancer
The Gleason grading system was developed by Donald Gleason as a method for categorizing prostate cancer based on the microscopic appearance of cancer cells 5 . Higher Gleason scores are associated with increased levels of PSA in the blood serum and several studies have confirmed that PSA levels were directly proportional to clinically advancing prostate cancer and cancer volume 1 .
Relationship between PSA Levels and Prostate Cancer Progression
Both normal healthy and neoplastic prostate cells secrete PSA 2 and an increase in the PSA level can at times be attributed to other benign conditions such as acute prostatitis, benign prostatic hyperplasia, and other conditions. Even though the level of PSA expressed on a per cell basis varies, there is no debate on the fact that PSA is consistently expressed in nearly all prostate carcinomas 11 . The absolute value of serum PSA is useful for determining the extent of prostate cancer and assessing the response to prostate cancer treatment; its use as a screening method to detect prostate cancer is common but controversial. In normal healthy males PSA is secreted into prostatic alveoli. It is then pumped into the prostatic urethra during ejaculation by means of fibromuscular tissue contractions of the prostate and expelled into seminal fluid. Because PSA is primarily released in prostatic secretions, only very small amounts of PSA are expected to be found circulating in the blood serum of a healthy individual. However, in the presence of prostate cancer, the concentration of PSA in the blood increases significantly 3 .
PSA blood serum levels are generally measured in nanograms per milliliter (ng/mL). TheAmerican Cancer Society reports that the risk of prostate cancer increases as the PSA level increases, from about 8% with a PSA level of 1 ng/mL to about 25% with a PSA level of 4-10 ng/mL 4 . PSA levels that are greater than 10 ng/mL suggest a more than 67% increased risk of the presence of disease 5 . As indicated in Figure 4 , increase in clinical stage leads to an increase in blood PSA levels. Typically healthy men with no pathological prostate problems display blood serum PSA levels in the range 0. 5-2 ng/ml. These minimal levels of PSA enter the circulation by the process of diffusion through a number of anatomic barriers. In early development of prostate cancer these PSA levels may increase to 4-10 ng/ml as a result of destruction of the prostatic tissue. As prostate cancer advances and becomes invasive, significant amounts of PSA escape into the bloodstream. With advanced staged cancer these PSA levels may range from 10 ng/ml to 1, 000 ng/ml 13
The Prostate Specific Antigen (PSA) Test
The PSA test is used primarily to screen for prostate cancer. A PSA test measures the amount of prostate-specific antigen (PSA) in your blood. PSA is a protein produced in the prostate. PSA is mostly found in semen, which also is produced in the prostate. Small amounts of PSA ordinarily circulate in the blood. There was and continues to be concern about the large number of false positive test results and the widespread attempts to treat prostate cancers that may have not been life threatening that lead to significant negative side effects and poor quality of life for men 1 .
Because of the controversy regarding the accuracy and efficacy of the use of the PSA, additional factors are being studied to attempt to increase the accuracy of PSA testing 2 . These include:
1. Age-associated reference ranges -As men age the PSA level will naturally increase so that a recorded PSA should be compared to the what is considered normal for men in that age range or age group. However, one important drawback is that most of these studies have been conducted among predominantly Caucasian men and do not necessarily account for possible variations based on ethnicity and other factors 17 .
2. PSA density -PSA levels also increase with increasing prostate size as the benign cells make PSA. PSA density is the calculated ratio of PSA levels and prostate volume measured by transrectal ultrasound (TRUS) 3 .
3. Free PSA to Total PSA ratio -PSA can be measured in two serum types, either total conjugated (which is bound to other proteins) or free PSA. The percentage of free PSA tends to increase in benign prostatic hypertrophy compared with prostate cancer, and increasing size of the prostate correlates with an increase in the percentage of free PSA. However, a lower percentage of free PSA is associated with increased prostate cancer risk. Research studies suggest that measuring the conjugated or free PSA increases the accuracy of diagnosis 4 . The percentage of free PSA relative to the total PSA can be informative as a high ratio is considered favorable while a low percentage PSA is more commonly associated with more aggressive prostate cancer 18 .
4. PSA velocity -This refers to changes in PSA level over time. Sometimes studies consider PSA doubling time. Although some increase with age is expected, a substantial change in PSA velocity has been used to predict prostate cancer and to prompt prostate biopsy. However, some recent research on PSA velocity indicates that biopsy should not be prompted in the absence of other symptoms 12 .
Methodology of PSA testing.
We use ImmunoAssay for Quantitative Measurement of PSA in Human Blood / Serum / Plasma with i-CHROMA TM Reader System.
PRINCIPLE 5
The test uses a sandwich immunodetection method, such that the detector antibody in buffer binds to PSA/PSA complex in blood sample and antigen-antibody complexes are captured to antibody that has been immobilized on test strip as sample mixture migrates nitrocelluose matrix. Thus the more PSA antigen in blood, the more antigen-antibody complexes accumulated on test strip. Signal intensity of fluorescence on detector antibody reflects amount of antigen captured and is processed from i-CHROMATM Reader to show PSA concentration in specimen. The working range and the detection limit of i-CHROMATM PSA test are 2-50 ng/ml and 2 ng/ml, respectively.
PROCEDURE 1
1. Set a Test Device on a dust-free clean place.
2. Check/insert ID Chip onto the instrument. Make sure that the Test Device lot # matches with ID Chip #.
3. Take out one tube of Detection Buffer from refrigerator and leave it at room temperature for a couple of minutes.
4. Draw 30 µL of whole blood (15 µL of serum, plasma) with a transfer pipette and add it to the tube containing Detector Buffer.
5. Mix well the specimen with Detector Buffer by tapping or inverting the tube.
6. Take 75 µL of sample mixture and load it onto the well of disposable Test Device.
7. Insert Test Device onto the holder of i-CHROMA TM Reader. Make sure direction of Test Device and push the device back all the way. Instrument will automatically scan the Test Device after 15 min.
8. Read the results on the display screen of i-CHROMA TM Reader.
Performance Characteristics 2 
Analytical Sensitivity
Analytical sensitivity means the lowest concentration of PSA that the test system can detect with CV<10%. Analytical sensitivity of i-CHROMA TM PSA Test was determined by testing 10 times each using 3 lots of reagents. Analytical sensitivity of i-CHROMATM PSA was 2 ng/ml.
Specificity
Other bio-molecules, such as Hb, CEA, AFP, ALP, CRP, Troponin I, CK-MB-Myoglobin, and Albumin were added to test specimen with much higher level than their physiological level in normal blood. There was no significant interference with the PSA measurement, nor was their any significant assay cross-reactivity with those bio-molecules tested.
Were analysed 120 patients for 2 years and they were grouped according to the age: 
Discussion of results
As we see from the chart above there were a small amount of patient who had PSA value greater than normal range according to age that can determine a prostate cancer. This makes us think that PSA measurement is not sufficient in determining prostate cancer.
Conclusion
For determining a prostate cancer it is not sufficient only a total PSA but is necessary to make digital rectal exam, transrectal ultrasound and totalPSA. Only 2 of the people involved in the study had very high value that determin more than 67 % for prostate cancer, the other group need to do more exams to determin if they have prostatis or beninje prostate hiperplasia. 
Normal value
High value Value > 10ng/ml
